Abstract-Studies were carried out to elucidate the mechanism of action of chlorphenesin carbamate (CPC) and to compare the effect of the drug with that of mephenesin on the isolated bullfrog spinal cord. Ventral and dorsal root potentials were recorded by means of the sucrose-gap method. CPC caused marked hyperpolarizations and depressed spontaneous activities in both of the primary afferent terminals (PAT) and motoneurons (MN). These hyperpolarizations were observed even in high-Mg" and Ca2+-free Ringer's solution, suggesting that CPC has direct actions on PAT and MN. Various reflex potentials (dorsal and ventral root potentials elicited by stimulating dorsal and ventral root, respectively) tended to be depressed by CPC as well as by mephenesin. Excitatory amino acids (L-aspartic acid and L-glutamic acid) caused marked depolarizations in PAT and MN, and increased the firing rate in MN. CPC did not modify the depolarization but abolished the motoneuron firing induced by these amino acids. However, mephenesin reduced both the depolarization and the motoneuron firing. The dorsal and ventral root potentials evoked by tetanic stimulation (40 Hz) of the dorsal root were depressed by the drugs. These results indicate that CPC has an apparent depressing action on the spinal neuron, and this action may be ascribed to the slight hyperpolarization and/or the prolongation of refractory period.
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The skeletal muscle relaxant actions of mephenesin have been attributed to its depressant action on interneurons of polysynaptic reflex arcs in the spinal cord and at supraspinal levels (1, 2). Chlorphenesin carbamate (CPC), a drug structurally related to mephenesin (Fig. 1) , has been reported to be a selective blocker of polysynaptic pathways at the spinal and supraspinal level (3). However, there are reports indicating that mephenesin and CPC depress monosynaptic as well as polysynaptic reflex (4, 5). Furthermore, these drugs were reported to have no effect on the arousal response evoked through polysynaptic pathways (6). Thus, it is unlikely that these drugs are selective blockers of polysynaptic pathways. As there is little direct evidence for specific actions of these drugs on spinal interneurons, FIG 
RESULTS
Effects on potential changes of the dorsal and ventral roots: When 0.3 ml of CPC (10-3 M) was applied to the spinal cord through a polyethylene tube inserted into the cannula (injection velocity; 30 sec/0.3 ml), a hyperpolarization was produced in the dorsal and the ventral roots (Fig. 3A) . action of inhibitory amino acids could produce hyperpolarization in the dorsal and ventral roots. Thus, we attempted to determine whether CPC hyperpolarization was blocked by strychnine or picrotoxin, antagonists of inhibitory amino acids (8-12).
The addition of strychnine (10-4 M) to the Ringer's solution had no effect on the CPC hyperpolarization (Fig. 5A) , while picrotoxin (10-4 M) augmented CPC hyperpolarization (Fig. 5B) . Accordingly, it was concluded that CPC did not mimick the action of inhibitory amino acids.
Effects of CPC on L-glutamate responses: Acidic amino acids, L-glutamate and Laspartate are considered to be candidates for excitatory neurotransmitters in the vertebrate central nervous system. Therefore, the application of drugs antagonizing these amino acids might result in the depression at the central nervous system. Note disappearance of discharge rates (a2) after perfusion with drugs.
A B delivered to the dorsal root, the potential changes shown in Fig. 7 were observed in the dorsal and ventral roots. Usually, these potentials reached a peak immediately after the onset of stimulation, and were maintained at much the same levels or were reduced slightly during the delivery of stimulation. When CPC (10-8 M) or mephenesin (10-3 M) was applied continuously to the spinal cord, the peak potentials were diminished, and the evoked potentials, especially in VRPs, declined during multiple stimuli.
DISCUSSION
CPC produced a depressant action on the spinal activity in in vitro preparations, that is, caused hyperpolarization and depressed markedly the spontaneous occurring potentials in the dorsal and ventral roots. This CPC hyperpolarization was observed consistently even after synaptic transmission was blocked by the application of high-Mg2+ and Ca2+-free Ringer's solution to the spinal cord. Thus, it would appear that CPC has a direct action on primary afferent nerve terminals and motoneurons.
Reflex potentials (DR-DRP, VR-DRP and DR-VRP) were depressed by application of the drugs, particularly in higher concentrations.
Mephenesin also had a depressing action on the reflex potentials and such actions are probably due to the hyperpolarization of the membranes.
Hyperpolarizing action of CPC was not antagonized by strychnine or picrotoxin,
suggesting that there is no interaction between CPC and inhibitory neurotransmitters.
When picrotoxin was applied to the spinal cord, convulsive and oscillatory potential changes were usually observed in both dorsal and ventral roots. These potential changes which suggest clonic convulsion, disappeared completely during CPC hyperpolarization. This 
